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Abstract
To study how oil or fat as ingredient of a roux relate to flavor, roux model samples were prepared
from wheat flour and corn oil added such triacylglycerols as tripalmitin, having palmitic acid as constituent
which was contained largely in fatty acids from butter. These model samples were compared with butter-
roux or corn oil-roux, prepared from wheat flour, and butter or corn oil, respectively.
By chemical analyses of saponification values (S.V.) and iodine values (I.V.) in butter and corn oil, and
of the composition of fatty acids in those lipids, we confirmed that lipids of butter had a lower molecular
weight on average and a higher ratio of saturated fatty acids than corn oil. Sensory analysis showed that
roux model samples prepared from wheat flour and corn oil added a triacylglycerol (approximately 6.0 % of
all oil) such as tributyrin, tripalmitin or triolein, were quite different from either corn oil-roux or butter-
roux. Chemical analysis of aroma compounds in the roux with gas chromatography (GC) and GC-mass spec-
trometry (GC-MS) showed that roux model prepared from wheat flour and corn oil added tripalmitin
contains fewer aldehydes and more methyl-ketones, compared with corn oil-roux. This means that when corn
oil added tripalmitin, which approached only a little the composition of fatty acids in butter was used to
prepare a roux model sample, the composition of flavor components in the roux model became the same a
little as butter-roux. Therefore, the composition of fatty acids which are constituents of lipids in oil or fat
was concluded to influence greatly on carbonyl compounds such as aldehydes and ketones in roux flavor.
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と. 以下, このように称する) はケトン類の含量が高く, 一





















バターとコーン油について, ケン化価, ヨウ素価, 酸価を
下記のように測定して求めた.
① 鹸化価：これは ｢油脂1ｇを完全に鹸化するに要する
水酸化カリウムのミリグラム (mg) 数｣ である. 本試験で
は油脂1.7ｇに0.5N水酸化カリウム・エタノール溶液25mlを





素(ICl)の量をヨウ素分子 (I2) に換算してグラム (ｇ) 数で
示したもの｣ である. 実験では油脂1.7gを採取し, 四塩化炭
素10mlを入れて溶解し, ウィス液25mlを作用させ, 油脂の
二重結合に付加しなかった残存の一塩化ヨウ素をヨウ化カリ









































130℃ルー (ホワイト・ルー相当) と170℃ルー (ブラウン・
ルー相当) 別に, 香気の識別のテストを次ぎのように行った.
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Decanted into purified water and ice.
Extracted with hexane. (3 times)
 Hexane extract of reaction products 
Washed with purified water.
Putted Na
2
SO4 in hexane soln. and
  left for one night.
Filtrated
Evaporated hexane 
  with rotary evaporator.
(water bath temp.: at 50
o
C
 Methyl-ester mixtures of fatty acids
Fig. 1.  Experimentalprocedure of methyl-esterization
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Fig. 1. Experimental procedure of methyl-esterization




添加物・ルー(Bルー)との比較を, 3段階 ( "非常に異なる",





















フィー (GC) 分析用の試料とした. GCとＧＣ直結マススペ






























 Table 2. Composition of fatty acids as constituents of lipid. 
 (%) 
 No.   Fatty acid as constituent Butter Corn oil Corn oil + 
  from lipid Tripalmitin
*2





2 Caproic acid C
6:0
0.8 - -
3 Caprylic acid C
8:0
3.0 - -
4 Capric acid C
10:0
0.1 - -
5 Lauric acid C
12:0
3.9 - -
6 Myristic acid C
14:0
12.8 - -
7 Palmitic acid C
16:0
34.4 10.2 16.2
8 Srearic acid C
18:0
8.7 - -
9 Oleic acid C
18:1, n-9
22.7 23.8 22.2
10 Linoleic acid C
18:2, n-6
2.3 63.3 59.1
11 -Linolenic acid C
18:3, n-3
0.3 - -
Others 11.0 2.7 2.5
*1
 Composition of fatty acids in each sample was obtained from GC peak area %
   of fatty acid methyl-esters.
*2
 This is a experimental oil employed for model roux.
Table . Compos tion of fatty acids as cons ituents of lipid.
*1 o position of fatty acids in each sample was obtained from GC peak area %
of fatty acid methyl-esters.
*2 This is a experimental oil employed for model roux.
Table 1. Chemical values of S.V., I.V. and A.V. examined for butter 
            and corn oil.
             Chemical values 
*1
 S.V. I.V. A.V. 
Butter 195.5 29.3 0.93
Corn oil 188.1 134.2 0.24
 *1
 S.V.: saponification value,  I.V.: iodine value,  A.V.: acid value.
Table 1. Chemical values of S.V., I.V. and A.V.
examined for butter and corn oil.
*1 . .: saponification value, I.V.: iodine value, A.V.: acid value.
マトグラフィーした. 同様に, コーン油の反応生成物 (脂肪
酸メチルエステル混合物) もＧＣ分析した. これにより, 各
ピークの分離と脂肪酸メチルエステルの同定を行い, そして
ピーク面積 (高さ) より脂肪酸メチルエステル, すなわち脂
質の構成脂肪酸の組成(%)を算出し, Table 2に示した. バター
は炭素数4から8の低分子の脂肪酸を数％含み, そして飽和脂
肪酸を全体の約60％, 不飽和脂肪酸を約40％含んでいた. そ
れに対し, 植物性のコーン油はリノール酸 (C18：2) を約63％





































濃縮物をガスクロマトグラフィー (GC) し, Fig. 2に示し
た. 尚, この場合, コーン油にトリパルミチン添加した油脂









め, Table 4に示した. そして, それらカルボニル化合物は
Fig. 2のガスクロマトグラム上のそれらのピーク番号で示し
た. このモデル・ルーにおけるアルデヒド類とケトン類の含




            or between C roux  and B roux , which were heated to 130 or 170.
( 1) Flavor differences between A roux  and B roux  n=5 
 A roux         B roux 
*1
Roux heated to 130 Roux heated to 170
(Butter roux)        (Test sample)     Rating score 
*2
    Rating score 
*2
Oil or fat as ingredient in roux     2        1        0        Total  2        1        0    Total
Butter Corn oil +Ttributyrin  3        1        1 7   2        2        1 6
Butter Corn oil + Tripalmitin  2        3        0       7   3        1        1  9
Butter Corn oil +Ttriolein  3        1        1          7   4        1        0  8
(2) Flavor differences between C roux  and B roux  n=5 
C roux         B roux 
*1
Roux heated to 130 Roux heated to 170
(Butter roux)        (Test sample)     Rating score 
*2
    Rating score 
*2
Oil or fat as ingredient in roux     2        1        0        Total  2        1        0    Total
Corn oil Corn oil + Tributyrin  1        4        0 6  1         1        3 3
Corn oil Corn oil + Tripalmitin  1        2        2 4  1         2        2 4
Corn oil Corn oil + Triolein  0        2        3 2  0         3        2 3
*1
  B roux was prepared from wheat flour and corn oil to which a compound was added
 (weight ratio, corn oil : additive compound = 14 : 1).
Table 3. Sensory evaluation for flavor differences between A roux and B roux or
between C roux and B roux, which were heated to 130℃ or 170℃.
*1 B roux was prepared fro wheat flour and corn oil to which a compound was added
(weight ratio, corn oil : a additive compound = 14 : 1).
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Fig. 2. Gas chromatograms of flavor components in roux prepared from wheat flour and corn
oil to which tripalmitin was added
Peak numbers correspond to those shown in Table 4. Analysis conditions: detector, FID; column,
CBP 20M capillary column; oven temp., from 60℃ to 220℃ at 2℃ /min.; carrier gas, helium
(1.0ml/min. flow rate).
  Table 4.  Carbonyl components in roux prepared  from wheat flour
                      and corn oil to which tripalmitin was added.
Peak No. Component
*1




Peak area % 
* 2
         Aldehydes         Ketones
 n-Hexanal 1.81 2 2-Heptanone 1.29
 n-Heptanal 0.43 4 2-Nonanone 1.42
 n-Nonanal 1.11 7 2-Undecanone 0.33
 Benzaldehyde 10.19 10 2-Tridecanone 4.03
 n-Dodecanal 0.80 11 2-Tridecanone -
 (E,E)-2,4-Decadienal 0.44         Total 7.07
          Total 14.78
*1










Table 4. Carbonyl components in roux prepared from wheat flour and corn oil
to which tripalmitin was added.
*1 These components are represented on gas chromatogram shown in Fig. 2.
*2 The values were calculated except solvent peak area.
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